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Abstract: Shale oil has become an important alternative resource for oil and gas in China. Scientifically objective grading assessment of
shale oil resources can provide technical support and a reference basis for oil and gas exploration and commercial hydrocarbon develop-
ment. The key to shale oil resource assessment is the determination of oil content. There are numerous commonly used methods for
evaluating oil content; however, due to the significant differences in geological conditions of continental basins, the assessment results
are subject to uncertainty. Based on a systematic review of the methods and models for evaluating oil content in lacustrine shale, the ad-
vantages and disadvantages of various oil content assessment methods are discussed. Furthermore, based on the existing research find-
ings, the paper proposes a new shale oil resource grading assessment model, which comprehensively considers the dynamic coupling be-
tween oil content, mobilitys and geological parameters. The research results show as follows. (1) The new model uses free hydrocar-
bon content (S;), total organic carbon (TOC) contents and the ratio of S; to TOC content as grading parameterss dividing the re-
sources into four categories, 1. e. s enriched resources, moderately enriched resources, low-efficiency resources, and ineffective re-
sources. (2) The envelope curve of S; variation with TOC content in typical shale basins exhibits a normal distribution pattern. When
TOC content is too low or too high, the enrichment degree of shale oil resources is controlled by the source rock quality and reservoir
properties, respectively. (3) In the Permian Fencheng Formation of Mahu sag in Junggar Basin and the Cretaceous Qingshankou For-
mation of Qijia-Gulong sag in Songliao Basin, the upper and lower limits of TOC contents in their respective shale oil enrichment areas
are 0. 4% and 2. 2% . and 1. 5% and 3. 4% . with the favorable shale oil areas distributed in a circumferential pattern around the hydro-
carbon generation centers. The advantages of the new model lie in: (1) considering the influences of source rock qualitys reservoir prop-
erties, and their coupling relationship at the basin scale on shale oil enrichment; (2) being able to characterize the degree of shale oil re-
source enrichment from two perspectivess 1. e. s shale oil content and mobility. The model corrects the misconception that oil content re-
mains constant after TOC content reaches a certain value, providing a basis for scientifically evaluating shale oil resources.
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Fig.1 Development model of lacustrine source rocks and distribution of organic matters in Dongying depression, Bohai Bay Basin
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Fig.3 Relationship between free hydrocarbon content and porosity of shale formations in Junggar Basin,Bohai Bay Basin and Songliao Basin
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